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0 Support for dynamoelectric machine stator coii end portions. 



0 A coil support arrangement for use in connection 
with a dynamoelectric machine equipped with a sta- 
tor having top (10) and bottom (12) winding coil end 
portions arranged in phase groups and extending 
outwardly from the stator at each end thereof. The 
support arrangement consists of a support ring (24) 
encircling the bottom winding coil end portions (12). 
blocking means (28. 30, 32. 34. 36) providing lateral 
support for the coil end portions (10, 12) to restrain 
vibrational movement of the latter during machine 
operation and a series of bands (38, 40, 42. 44, 46. 
48, 50. 52. 60) for holding the coil end portions (10, 
12) of the phase group, the related blocking means 
<\J (28. 30, 32. 34. 36) and the support ring (24) to- 
^ gether, with the blocking means (28, 30. 32, 34, 36) 
^disposed in. axial alignment with the ring (24) to 
thereby present a single blocked and banded, elon- 
O gated phase group structure (26) which extends cir- 
gjcumferentially around the inside of the ring (24). The 
O blocking means consists of a plurality of individual 
CO block elements (28. 30. 32) which extend the full 
q radial depth of the phase group structure (26) to 
provide deep beam strength characteristics to the 
structure (26). The block elements (28, 30, 32. 34, 
36) are generally trapezoidal in shape to facilitate 
wedging of the same between adjacent coil end 



portions (10. 12) during assembly. 



FIG. 2 
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OEEP BEAM SUPPORT ARRANGEMENT FOR DYNAMOELECTRIC MACHINE STATOR CO, L END PORTIONS 



This invention relates to dynamoelectnc ma- 
chine end turn support arrangements. 

There has in the past been and there continues 
to be a need for improving the bracing of the end 
turn portions of the winding coils extending from 
the ends of the stators of dynamoelectric machines 
such as large turbine generators. Manifestly, the 
stresses imposed during operation, particularly 
those caused by vibration, result in wear of co.l 
insulation and fatigue cracking of series and copper 
strand phase connections. Many proposals have 
been made in the past in an effort to solve this 
long standing problem and examples of prior ar- 
rangements are illustrated in United States Letters 
Patent Nos. 3.949.256; 3.949.257: 4.379.243: and 
4.488.079. 

- The increasing use of four pole machines has 
exacerbated the problem as a result of the natural 
vibrational phenomena encountered with such ma- 
chines. The present invention is aimed at the prowi- 
sion of a more rigid end turn structure which resists 
such vibrational tendencies. 

To alleviate the prior art problems discussed 
above, the present invention provides a coil sup- 
port arrangement for use in connection with a 
dynamoelectric machine equipped with a stator 
having top and bottom winding coil end portions 
extending outwardly from the stator at each end 
thereof In such machines the coil end portions are 
generally arranged in phase groups. The support 
arrangement comprises a support ring enc.rcl.ng 
the bottom winding coil end portions; respective 
end blocking means providing lateral support for 
the coil end portions of each phase group to re- 
strain vibrational movement of the latter during 
machine operation; and means for holding the corf 
end portions of a phase group, the respective end 
blocking means and the support ring together with 
the blocking means disposed in axial alignment 
with the ring, to thereby present a single, blocked, 
elongated phase group structure which extends 
circumferentially around the inside of the ring. In 
accordance with the invention, the blocking means 
comprises a plurality of individual block elements 
which extend the full radial depth of the phase 
group structure to provide deep beam strength 
characteristics to the structure. 

In a preferred form of the invention the holding 
means comprises banding means extending lon- 
gitudinally of the structure across the top surfaces 
of the top coil end portions, down each end of the 
structure and around the ring at each end of the 
structure. Preferably, the holding means comprises 
cross banding means extending laterally around 



the structure and over the longitudinal banding 
means for tightening the latter by pulling it down to 
the top of the structure. In a particularly preferred 
form of the invention, a full depth block element -s 
s positioned at each end of the structure and at least 
one additional full depth block element is posi- 
tioned centrally of the structure. Ideally, the addi- 
tional full depth block element should be 
trapezoidal in shape to facilitate wedging of the 
,o same between adjacent top coil end portions and 
adjacent bottom coil portions. 

m practical form, the coil support arrangemen 
of the present invention comprises a plurality of 
blocked and banded phase group structures d.s- 
, 5 posed in side-by-side relationship around the sup- 
porting ring with wedge means disposed betwee^ 
the ends of adjacent structures for applying cir- 
cumferentially direct tightening forces to the overall 
arrangement. 

20 The invention also provides an improved 
dynamoelectric machine which includes the novel 
support arrangement outlined above. 

The invention will become more readily appar- 
ent from the following description of a preferred 
25 embodiment thereof shown, by way of example 
only, in the accompanying drawings, wherein: 

Figure 1 is a side view of a stator coil end 
turn assembly at the exciter end of a dynamoelec- 
tric machine which incorporates a coil support ar- 
30 rangement in accordance with the concepts and 
principles of the present invention; 

Figure 2 is a sectional view taken along th^ 
line 2-2 of Figure 1: 

Figure 3 is a cross-sectional view similar to 
as Figure 2 except of the opposite end of the stator; 
and 



40 



Figure 4 is a detail view of wedge means i> 
position between adjacent group structures lot-* 
tightening the overall assembly. 

The winding coil end portions of a stator for a 
dynamoelectric machine, in this case a large tur- 
bine generator, are illustrated in Figure 1 where a 
top coil end portion is identified by the reference 
45 numeral 10. a bottom coil end portion is ident.f.ed 
by the reference numeral 12 and a series connec- 
tion for interconnecting a top coil 10 and a bottom 
coil 12 is identified by reference numeral 14. Also 
illustrated in Figure 1 is a phase lead 16 for carry- 
so ing current from the end of the stator winding ,n a 
manner which is well known. Top portion 10 and 
bottom portion 12 extend outwardly from the end of 
the stator 18. only a small portion of which .s 

shown. . . *u« 

As is well known to those working m the 
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dynamoelectnc machine field, stator 18 and the 
end portions of the coils, which is conventionally 
referred to as the diamond area, are annular and 
define a bore for the rotor. Traditionally in the 
dynamoelectnc machine art. the winding coil which 
is closest to the center of rotation of the rotor is 
referred to as a top coil while the coil element 
which is furtherest from the center of rotation of the 
rotor is referred to as the bottom coil. Thus, Figure 
l is a cross-sectional elevation view taken essen- 
tially at the lower end of the end turn or diamond 
area of the machine. 

A series of support element designated broadly 
by the reference numeral 20 are spaced around the 
end of stator 18. Each element 20 has a notched 
portion at its outboard end 22 for supporting a 
support ring 24 which extends around the entire 
diamond area of the machine and encircles bottom 
winding coil end portions 12. The elements 20 are 
conventional and provide support for ring 24 in a 
manner which is known per se. 

As will be appreciated by those skilled in the 
dynamoelectric machine art. Figure 1 is not a true 
cross-sectional view since it is well known that 
bottom coil end portions 12 have a throw in one 
direction while top coil end portions 10 have a 
throw in the opposite direction providing a cross- 
hatched, diamond-shaped appearance. Moreover, 
at the left-hand end of the view, structure has been 
removed so as to provide an essential elevational 
view of one end of a phase group structure 26 
constructed in accordance with the present inven- 
tion. 

The construction of structure 26 can best be 
seen with reference to Figure 2. Structure 26 in- 
cludes a complete phase group, in this case con- 
sisting of three top coil end portions 10 and three 
bottom coil end portions 12. The right-hand most 
lower end portion 12 is connected to a phase lead 
16 as illustrated in Figure 1 and the left-hand most 
top end portion 10 is connected similarly to a 
phase lead which is not shown in the drawings. As 
can be seen viewing Figure 2, the coil end portions 
which are connected to the phase leads are offset 
in a conventional manner from the other coils of the 
phase group. 

Structure 26 includes end blocking means con- 
sisting of phase blocks 28 and 30 and series 
blocks 32, 34 and 36. As can be seen viewing 
Figure 2, block 32 extends essentially for the full 
radial depth of structure 26. from ring 24 to a 
position essentially in alignment with top surfaces 
10a of coil portions 10. Likewise the left-hand por- 
tion 28a of block 28 and the right-hand portion 30a 
of block 30 extend ess ntially for the full radial 
depth of structure 26. Block 32 is trapezoidal in 
shape to facilitate the arcuate shape of structure 26 
which, as can be seen viewing Figure 2, is elon- 



gated and extends circumferentially of ring 24. The 
trapezoidal shape of block 32 also facilitates the 
insertion of the same by wedging between adjacent 
top coil end portions 10 and adjacent bottom coil 

5 end portions 12 during the assembly of phase 
group structure 26. 

Means in the nature of phase group banding 38 
and cross bands 40 through 52 is provided for 
holding the coil end portions 10 and 12 of a phase 

/o group, the related end blocks 28 through 36 and 
support ring 24 together to present a block phase 
group structure 26. As can be seen viewing Figure 
1, structure 26 is disposed essentially in axial align- 
ment with ring 24. 

is Banding 38 extends longitudinally of structure 

26 across the top -1 surfaces 10a of top coil end 
portions 10. down the opposite sides of structure 
26 and around ring 24. As can be seen in Figure 2. 
portions 38a and 38b of band 38 are rotated ap- 

20 proximately 90* to facilitate passage around ring 
24. 

During the assembly of structure 26, series 
blocks 32. 34 and 36 are driven between the cor- 
responding coil end portions 10 and 12. In this 

25 regard, it should be noted that series block 34 is a 
short series block and is disposed between two 
adjacent portions 10, whereas series block 36. 
which is also a short series block, is disposed 
between a pair of adjacent end portions 12. On the 

30 other hand, block 32 extends for the full depth of 
the structure and is disposed between two adjacent 
end portions 10 and also between two adjacent end 
portions 12. 

Prior to wedging blocks 32. 34 and 36 into 

35 position, the same are preferably wrapped in a' 
conventional manner with a piece of dacron felt 
material 54 which has been filled with a thixotropic 
thermosetting, curable resin. Blocks 32. 34 and 36 
are placed in axial alignment with ring 24 and a 

40 resin filled dacron spacer 57 is interposed between 
ring 24 and the bottom surfaces of coil end por- 
tions 12 and blocks 32 and 36. The phase blocks 
28 and 30 are positioned as shown in Figure 2 with 
a piece of resin impregnated dacron felt 56 dis- 

45 posed between each block and the adjacent coil 
end portion 10 or 12 as the case may be. Block 28 
is provided with a shelf 28b to accommodate the 
left-hand top coil portion 10 and block 34 while 
block 30 is provided with a similar shelf 30b for 

50 accommodating the right-hand bottom coil portion 
12 and block 36. Notches 28c and 30c are pro- 
vided to accommodate felt spacer 57 as shown. 

After all of the blocks and impregnated felt 
members are in position, the banding 38 is 

55 wrapped around the entire group structure 26. The 
band at this stage is simply hand tightened and 
preferably as many as five layers of banding may 
be applied. The banding preferably consists of a 
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polyester glass resin filled band material of a sort 
which is commonly utilized for such purposes. 
After each layer of banding is in place the same 
may conveniently be brushed with a curable res.n 
material. At this stage it may be convenient to 
piace. dacron felt spacer members 58 between 
phase blocks 28 and 30 respectively and ring 24. 

As initially installed, band 38 will extend in a 
straight line from the top right-hand corner to the 
top left-hand corner of structure 26 due to the 
arcuate configuration of the top surfaces 10a of coil 
portions 10 and the top surfaces of the blocks 28. 
30 32 and 34. Cross banding 40 through 52 is now 
applied as shown. This banding is the same as the 
banding 38 and again five layers is desirable. Note 
that holes 28d and 30d are provided m blocks 28 
and 30 respectively so that the band at that loca- 
tion can be applied in half sections. That is to say. 
band 42 goes from opening 28d up and around 
block 34 and back through hole 28d. Conversely, 
band 44 goes through hole 28d down and around 
ring 24 and back up through 28d. The same ap- 
plies to bands 48 and 50 in the hole 30d. 

Bands 40. 46 and 52 go all the way around 
ring 24 and up and around bands 38 and down 
again around ring 24. The bands 40. 42. 46. 48 and 
52 are pulled tightly, one point at a time, to pull 
band 38 down against the top surface of structure 
26 and thereby tighten band 38. Cinch banding 60 
may be used to further support and tighten particu- 
larly band 46 as shown. Band 60 may preferably 
be of the same material and application as other 
banding described above. In this regard, it should 
be noted that cinch banding 60 need not go all the 
way around the block as is shown, but rather holes 
may be provided in the blocks where desirable to 
facilitate banding. 

After all of the resin material utilized in the 
spacers and bands has appropriately hardened and 
cured, the structure 26 will function as a single 
beam having deep beam strength characteristics 
by virtue of the fact that blocks 28. 30 and 32 
extend for the full radial depth of the structure. 
Moreover, in the completed structure 26. blocks 28 
through 36 provide lateral support for the coil end 
portions to restrain vibrational movement during 
machine operation. 

The blocking and banding at the turbine end of 
the stator is illustrated in Figure 3, where structure 
which is essentially the same as in Figure 2 has 
been identified with a reference numeral in the 100 
series. Thus, ring 124 in Figure 3 is essentially the 
same and serves the same purpos as ring 24 in 
Figure 2. The principle difference between the tur- 
bine end and the exciter end is that at the former, 
each top end portion 10 is aligned with a bottom 
end portion 12 and thus, short series blocks such 
as the blocks 34 and 36 and intricately configured 



group blocks such as the blocks 28 and 30 are not 
required. Rather, at the turbine end all of the blocks 
extend for the full radial extent of the structure 126. 
Thus, the end blocking means at the turbine end 
s consists of ser.es blocks 131 and 133 and phase 
blocks 128 and 130. In each case, each block 
provides lateral support for both a top and a bottom 
coil end portion as shown. Otherwise, the blocKec. 
elongated phase group structure 126 wh.ch ex- 
,o tends circumferential of ring 124 at the turbine 
end of the stator is the same as the blocked, 
elongated phase group structure 26 which extends 
circumferentialiy of ring 24 at the exciter end of the 
stator. That is to say, structure 126 includes grr 
i8 banding 138. cross banding 141. 143. 145 and 

and cin-ch banding 160. Similarly, structure 126 
includes impregnated felt members 154 and 156 as 
well as spacers 157 and 158. 

After the structures 26 and 126 have br 
20 completed at respective opposite ends of the k ; 
tor the entire assemblage may be tightened as 
illustrated in Figure 4. Figure 4 is a detailed view 
showing the construction at the exciter end of the 
stator between adjacent structures 26. This struc- 
25 ture includes opposed wedges 62 and 64 wh.ch are 
driven between the phase block 28 on one struc- 
ture 26 and the phase block 30 on the facing end 
of the adjacent structure 26. Preferably resin im- 
pregnated dacron felt members 66 may be inter- 
so posed between the wedges and the adjacent sur- 
faces of the structures 26. After assemblage the 
wedges may be banded with a band 68 (see Figure 
2) which extends only around the wedges them- 
selves. Then an external band 70 may be em- 
as ployed to extend around the top of the wedges and 
down around ring 24. again as shown in F.gur . 
The construction at the turbine end for tightenVj 
structures 126 is identical with that illustrated in 

« F ' 9U The blocks 28 through 36. 128. 130. 131 and 
133 may be constructed of any material which , 
sufficient stiffness and other physical characteW 
tics to withstand the conditions in the machine, n 
has been found, in accordance with the present 
<s invention, that an epoxy laminate material is prefer- 
able. Such materials are well known in the 
dynamoelectric machine art and the same may be 
machined and hand fitted as necessary. Ths >. 
particularly desirable since the dimensions of he 
so coils and between the coils at the diamond area 
are not precise This is also true of the resin ^ 
dacron felt m mbers which provide 
the blocks and the coil and between the blocks and 
the support ring. The thicknesses of such members 
55 may need to be adjusted from case to .case to 
appropriately provide the necessary support. It has 
been found that a desirabie structure is provided 
the dacron felt memb rs are compressed to ap 
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proximately 50% of their original thickness after the 
installation is complete. 

It has been found, in accordance with the 
present invention, and by virtue of the blocks which 
extend for the full radial depth of the group struc- 
tures 26 and 126, that each structure acts as 
though it were a solid, stiff deep beam structure. 
Thus, the structure is much more resistive of vibra- 
tional tendencies than prior structures. 



Claims 

1 . A coil support arrangement for use in con- 
nection with a dynamoelectric machine equipped 
with a stator (18) having top (10; 110) and bottom 
(12: 112) winding coil end portions extending out- 
wardly from the stator (18) at each end thereof, 
said coil end portions (10. 12; 110. 112) being 
arranged in phase groups, said support arrange- 
ment being characterized by: 

a support ring (24; 124) encircling the bottom wind- 
ing coil end portions (12; 112); 
end blocking means (28, 30, 32. 34. 36; 128, 130, 
131. 133) providing a lateral support for the coil 
end portions (10. 12; 110. 112) to restrain vibra- 
tional movement of the latter during machine op- 
eration; and 

means (38. 40. 42. 44, 46. 48. 50. 52. 60: 138. 141, 
143. 145. 147, 160) for holding the coil end por- 
tions (10. 12; 110, 112) of a phase group, the 
related end blocking means (28. 30. 32. 34, 36: 
128. 130. 131. 133) and said support ring (24; 124) 
together, with the blocking means (28. 30. 32. 34. 
36; 128. 130. 131. 133) in axial alignment with the 
ring (24; 124), to present a single, blocked, elon- 
gated phase group structure (26; 126) which ex- 
tends circumferentially around the inside of the ring 
(24; 124), 

said blocking means comprising a plurality of in- 
dividual block elements (28. 30. 32: 128. 130, 131. 
133) which extend the full radial depth of the phase 
group structure (26; 126) to provide deep beam 
strength characteristics to the structure (26: 126). 

2. A coil support arrangement according to 
claim 1 further characterized by said holding 
means comprising banding means (38; 138) ex- 
tending longitudinally of the structure (26; 126) 
across the tops (10a: 1 10a) of the top coil end 
portions (10; 110), down each end of the structure 
(26; 126) and around the ring (24; 124) at each end 
of the structure (26; 126). 

3. A coil support arrangement according to 
claim 2 further characterized by said holding 
means comprising cross banding means (40. 42. 
46. 48. 52; 141, 143. 145. 147) extending laterally 
around the structure (26; 126) and over the longitu- 



dinal banding means (38: 1 38) for tightening the 
latter by pulling it down to the top (10a: 110a) of 
the structure 26: 126). 

4. A coil support arrangement according to any 
5 of claims 1. 2 or 3 further characterized m that one 

of said full depth block elements (28. 30: 128. 130) 
is positioned at each end of the structure (26: 126) 
and at least one additional full depth block element 
(32: 131. 133) is positioned centrally on the struc- 
w ture (26: 126). 

5. A coil support arrangement . according to 
claim 4 further characterized in that said additional 
element (32; 131. 133) is generally trapezoidal in 
shape and is wedged between adjacent top coil 

;s end portions (10: 110) and adjacent bottom coil 
end portions (12; 112). 

6. A coil support arrangement according to any 
of claims 1 through 5 further characterized in that a 
plurality of said phase group structures (26; 126) 

20 are disposed in side-by-side relationship around 
said supporting ring (24; 124), said arrangement 
further comprising wedge means (62. 64) disposed 
between the ends of adjacent structures (26: 126) 
for applying circumferentially directed tightening 

25 forces to the overall arrangement. 



30 



35 



40 



45 



50 



55 



5 



EP 0 309 096 A2 




THIS PAGE BLANK (usi»n» 



